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Battery driven electromotive scooter - uses DC = DC regulator fed 
from main battery to provide stabilised supply to auxiliary safety 
equipment (Eng) 
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U24 X21 (94.04.13) B60L 11/18 
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The scooter has a 48 volt main power source which consists of four 12 
volt batteries and supplies power directly to a 48 volt electric motor. 
The power source also supplies power to a CD-DC switching 
regulator (5) which reduces the 48 volts to 12 volts and regulates this 
voltage to provide a stable nominal 12 volt supply for the auxiliary 
devices. 

The auxiliary devices supplied from the regulated supply are 
lights (3), a control unit (4) and a warning device (7) which is 
connected to a sounding device. The regulator, which may be a 
chopper-type switching regulator maintains the nominal 12 volt 
output even when the voltage of the main power source falls. 

ADVANTAGE - Maintains voltage to safety devices as main 
battery voltage falls to improve safety of operation. (7pp 
Dwg.No.1/5) 

CT: No-SR.Pub 
N94-094327 



. : , 0C-OC 

MAIN POWER SWITCHING 
SOURCE REGULATOR 




48 V 


12V 




LIGHTING 
DEVICES 




WARNING 
DEVICE ~ 








7 




CONTROL 
UNIT 

ELECTRIC 
MOTOR 


^4 
^2 







© 1994 DERWENT PUBLICATIONS LTD. 

Derwent House, 14 Great Queen Street, London WC2B 5DF England, UK 
US Office: Derwent Inc., 1313 Dolley Madison Blvd., Suite 401, McLean VA 22101 , USA 

Unauthorised copying of this abstract not permitted 

DERWENT 

Scientific and Patent Information 




jtfsS PAGE BLANK (uspto) 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




@ Publication number: 0 592 319 A2 



EUROPEAN PATENT APPLICATION 



@ Application number : 93402476.1 
(22) Date of filing: 08.10.93 



@ Int. CI. 5 : B60L 11/18 



(So) Priority: 09.10.92 JP 271479/92 
09.10.92 JP 271482/92 

(43) Date of publication of application : 
13.04.94 Bulletin 94/15 



(84) Designated Contracting States : 
BE DE ES FR GB IT 

@ Applicant : TOKYO R&D CO., LTD. 
3-10-23, Motoazabu Minato-ku 
Tokyo 106 (JP) 



(72) Inventor : Ono, Masao, do Yokohama Lab. of 
Tokyo R&D Co.,Ltd 
4415-2, Shinyosidacho, Kohoku-ku 
Yokohama-shi, Kanagawa-Pref. 223 (JP) 

(74) Representative : Hasenrader, Hubert et al 
Cabinet Beau de Lomenie 158, rue de 
TUniversite 

F-75340 Paris Cedex 07 (FR) 



(3) Electromotive scooter. 



CO 

o 



Q. 
LU 



(57) For an electromotive scooter which gets its 
driving force from an electric motor driven by 
batteries mounted thereon , and which has a 
power source unit for an electromotive scooter 
which supplies power of nominal value of 48V 
to the electric motor that requires high voltage 
to exert high driving performance and also 
supplies power of nominal value of 12V via an 
auxiliary power source to the other electric 
devices in such a manner that even in a case of 
large fluctuation of voltage in the main power 
source, a stable power is assured for said elec- 
tric devices, such a warning device which, by 
means of a pilot lamp that gives a visual signal 
and a warning sound that gives an acoustic 
signal as an equivalence of the sensation of 
idling of inner combustion engines, tells or 
warns the rider or nearby people when the 
switch for the electrical motor is on and the 
vehicle is ready to run. 
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ble functioning of the operation warning device. The 
seat hinge, which also works for detection of seat 
load, has not only its proper freedom of motion for piv- 
oting but also has the freedom for vertical motion, 
which is restrained always by the spring; hence, there 
is no backlash at the hinge when the seat is opened 
or closed, while the hinge functions smoothly for piv- 
oting. 

The scope of the broader applicability of the in- 
vention will be apparent from the following detailed 
description of an embodiment using the invention. Va- 
rious variations and modifications will be apparent 
from the description below forthose skilled in the art, 
and it should be understood that the following is but 
a description of one preferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The description herein of an embodiment of the 
invention is made with reference to the accompany- 
ing drawings wherein; 

Fig. 1 is a schematic block diagram showing the 
connection of the electric units and devices of an 
electromotive scooter accoring to the invention; 
Fig. 2 is a side view, partly broken away, of the 
electromotive scooter; 

Fig. 3 is a schematic diagram showing a circuit of 
a driving operation warning device; 
Fig. 4 is a plan view showing the instrument pan- 
el; and 

Fig. 5 is a sectional view showing the details of 
the seat hinge portion of the seat. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Fig. 1 is a schematic block diagram showing the 
connection of electric units and devices of an electro- 
motive scooter of the invention, and Fig. 2 is a side 
elevational view of said electromotive scooter. The 
main power source 1 has nominal voltage of 48V and 
consists of four batteries of nominal voltage of 12V 
connected in series and mounted in a battery room 6 
provided in the lower part of the scooter frame. The 
main power source 1 is connected directly to the elec- 
tric motor 2 by means of cables. 

_As_electrjc_motpr 2, a motor spej;ifjed for nominal 
voltage of 48V is used. The electromotive scooter, 
therefore, has an excellent driving performance com- 
parable to that of a scooter having an inner combus- 
tion engine owing to the big driving force of said elec- 
tric motor. 

A DC-DC switching regulator converter 5, which 
works as an auxiliary power source, is provided ad- 
jacent the main power source 1 in the battery room 
6. Said DC-DC switching regulator 5 gets nominal 
48V power from the main power source 1, reduces 
and regulates it to a stable power of nominal 12V, and 



supplies it to the auxiliary devices such as the control 
unit 4, lighting devices 3 and the warning device 7. 
Since the DC-DC switching regulator 5 supplies a sta- 
ble nominal 12V power even if the main power source 

5 1 undergoes large voltage fluctuation, the lighting de- 
vices 3 can keep adequate brightness and the control 
unit 4 and the warning device 7 can operate stably. 
As DC-DC switching regulator 5 can be employed, for 
example, a chopper-type switching regulator. This 

10 type of regulator can operate normally even when the 
voltage of the power from the main power source 1 
drops to 25V which is far below the allowable voltage 
value of 38V for the driving unit 2. This enables the 
maintenance of adequate brightness of the lighting 

15 devices 3 and prevention of runaway accidents 
through stable functioning of the control unit 4. As 
DC-DC switching regulator 5 can be used not only 
said chopper-type, but also voltage regulator circuits 
such as an insulated-type switching regulator or a 

20 dropper-type which regulates voltage drops. 

The auxiliary devices, that is, the control unit 4, 
the lighting devices 3 and the warning device 7 which 
are supplied with the constant voltage value from the 
main power source 1, are all those specified for use 

25 with nominal 12V and hence can be selected effi- 
ciently from a great variety of products on the market 
manufactured in large quantities for general automo- 
tive use. The control unit 4 controls mainly the driving 
unit (electric motor) 2. 

30 The operation warning device shown in Fig. 3 

consists of the start-key switch 1 5 for the electromo- 
tive scooter, the pilot lamp 8 provided on the instru- 
ment panel 16 as a power source indicator, the buzzer 
1 7 which is a warning sound generator provided in the 

35 front cowl 18 of the steering unit and the switch 14 
which is attached to the seat hinge 12 of the seat 11 
and works as a seat load sensor. The seat 11 also 
plays the role of a cover of the luggage box 9 for ac- 
commodating a helmet, etc. 

40 The start-key switch 15 is on the one hand for on- 

off operation of the main power source 1 of the elec- 
tric motor 2 and on the other hand for the lighting of 
the pilot lamp 8 through the auxiliary power source 5 
as shown in Fig. 3; the electromotive scooter is 

45 brought into the ready-to-run condition through turn- 
ing on this switch 1 5. The pilot lamp 8 is always lighted 

_ wh en the start-ke y sw itch isjon (the scooter is ready 
to run) and tells or warns the rider visually that the 
motor is ready to go into running motion in direct re- 

so sponse to throttle operation (accelerator operation). 
The instrument panel 1 6 is provided on the upper sur- 
face of the steering unit for the sake of better visibility 
and included, besides the pilotlamp 8, a speedometer 
21, an odometter 22, a battery indicator 23, a speed 

55 warning light 24, a temperature indicator 25, a charge 
indicator 26, and turning signal indicators 27. 

The buzzer 17 is to give acoustical warnings to 
the rider and nearby people and is provided in the 
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front cowl 1 8 of the steering unit. The sound volume 
of the buzzer 1 7 is set to the level necessary and ade- 
quate to arouse attentoion of the rider. 

The switch 14 which constitutes the seat load 
sensor, is a kind of micro switch and tells the exis- 
tence of a seat load through on-off action. As shown 
in Fig. 5, the switch 14 is attached to the seat hinge 
12 of the seat 11. The seat hinge 12 is provided under 
the seat 11 and enables the seat 11 to be raised up 
or turned down for opening and closing of the luggage 
box 9. The locking device 10 locks the seat 11 in its 
closed position. The seat hinge 12 consists of a fixed 
hinge piece 12a on the side of the luggage box 9 and 
a movable hinge piece 12b on the side of the seat 11, 
which are connected together by means of a horizon- 
tal hinge shaft 12c. This seat hinge 12 has not only its 
proper freedom of motion for rotation but also a free- 
dom for vertical motion and serves to the purpose of 
on-off operation of the switch 14 fixed to said hinge 
piece 12a through an attachment piece 19. Said free- 
dom of vertical motion is, however, restrained by a 
vertical spring 13 mounted there. As the rider sits on 
the seat 11 and takes a driving position, the forward 
portion of the seat 11 moves down and the switch 14 
is turned on. 

The construction being as stated above, the 
switch 14 is actuated without fail when the rider sits 
on the seat 11 or lifts his weight from the seat 11 re- 
gardless of the position on the seat 11 where the rider 
sits. 

In the construction described above, as the key 
switch 15 is turned on, the pilot lamp 8 is lighted and 
the electromotive scooter comes into the ready-to- 
run condition. Then, if the rider gets into the riding 
position, the switch 14, that is, the seat load sensor 
detects it and is turned off. But, if the switch 14 re- 
mains in the on-condition, that is, the rider is not in the 
riding position after the key switch 15 is turned on, 
then the buzzer 17 gives out a warning and urges the 
rider either to sit on the seat or to turn off the key 
switch 15. 



said auxiliary power source is a DC-DC switching 
regulator which generates stably a power of nom- 
inal voltage of 12V and supplies said 12V power 
to auxiliary devices such as lighting devices and 
5 a control unit that operates with said 12V power. 

3. The electromotive scooter of Claim 1 , wherein 
said warning device comprises; 

a power source indicator which provides a 
10 visualisation of the driving condition of the scoot- 

er; 

a seat load sensor which detects if a rider 
is on the rider's seat; and 

a warning sound generator which gives an 
15 acoustical warning when the electromotive 

scooter is in the driving condition and the rider is 
not in his riding position on the seat. 

4. The electromotive scooter of Claim 3, wherein 
20 said power source indicator is a pilot lamp 

which indicates if the scooter is ready to run by 
means of an on-off lightand wherein 

said seat load sensor includes a switch 
which is provided in the seat hinge portion sup- 
25 porting the seat and which tells if a seat load ex- 

ists through on-off action thereof, a spring provid- 
ed to restrain vertical motion of said seat hinge. 
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Claims 

45 

1. An electromotive scooter comprising a power 
source unit having a main power source (1) which 
supplies high-voltage power to a driving unit (2) 
and an auxiliary power unit (5) which, regulating 

the power from said main power source, gener- so 
ates and supplies a stable low-voltage power to 
lighting devices (3), a control unit (4) and at least 
a warning device (7) that operates from said low- 
voltage power. 

55 

2. The electromotive scooter of Claim 1, wherein 
said main power source is a set of storage batter- 
ies of total nominal voltage of 48V and wherein 
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